The purpose of this study is to detect structures of verbal aggressiveness using multiple indicators of social networks analysis (out-and in-degree, pagerank, Katz, authority, incremental and proportional behavior). Standardized questionnaires have been distributed to 151 students and 45 teachers at primary and secondary schools. We performed complete analysis of social networks and further processing by applying principal component analysis. According to the results, a complex structure of verbal aggressiveness occurred in the classes (networks) and the structure was necessary to be explored with several network indicators (Katz, pagerank, incremental and proportional behavior etc.). Prejudices about the role of the gender in the aggressiveness (e.g. that female are more peaceful than male) are deconstructed. As for the typology of the incremental and proportional behavior two types were proposed: 1) the "personal attack" that the verbal aggressor aims the victim's personality and 2) "social exclusion" that the strategy is to exclude the victim from the social surrounding.
Introduction
has defined verbal aggressiveness as an attack in the perception of the individual to cause emotional pain to a person through communication process.
Verbal aggressiveness is considered to be a destructive feature of communication [2] - [7] and acts as a catalyst for physical aggressiveness [8] . Research indicated that teachers' verbal aggressiveness is negatively correlated with students' attendance and participation in the learning process [7] [9], student motivation [10] [11] [12] [13] [14] , interest [15] , self-esteem [1] [16] [17] , behaviour, thinking and motivation [18] [19] [20] [21] , satisfaction, and learning outcome [7] [10] [21]- [29] , students' affective learning [30] [31] [32] , teacher's reliability [33] and discipline reasons [34] [35] . Also, verbal aggressiveness affects student-teacher communication [11] [16] [36] [37] , interpersonal attraction [38] , students' fair play behaviours [39] , Machiavelian tactics [40] , bullying [41] and classroom climate [21] [42] [43] . Teachers with a high level of verbal aggressiveness present a high level of burnout [29] [44] . Verbal aggressiveness has also been examined through network analysis, and they have revealed hierarchical structures of aggressiveness behavior [20] [45] [46] [47] [48] [49] .
Purpose of this study is to detect structures of verbal aggressiveness using multiple indicators of social networks analysis (out-and in-degree, pagerank, Katz, authority, incremental and proportional behavior). Especially, incremental and proportional behaviors are newly suggested indicators [47] which are expected to make deeper structures discernible.
The theoretical added value of this research consists in examples of detection and exploration of determinants of the verbal aggressiveness through multiple network indicators, the most newly suggested of which are the incremental and proportional behavior. Different network indicators depict different structures (relations) of behavior among the students and teaching staff. Thus, only e.g. indegree or Katz, cannot reveal any possible hierarchy of verbal aggressiveness.
Incremental and proportional behaviors depict two types of over-extroversion (idiosyncratic and strategic, respectively, according to [47] ), which here is first time applied at school classes. The practical added value consists in the using of the results for more accurate consulting and pedagogic action in the classes. In this way, possible prejudices can be deconstructed.
Method

Network Analysis
Complete network analysis investigates the interactions of participants through appropriate indicators depicting structures [50] [51] . Visone software has calculated the following indicators through network analysis: 1) In-degree (occasional hierarchy) is an indicator of centrality and defined as the percentage of relations which ends in a node. It shows a superficially targeted person.
2) Out-degree (occasional hierarchy, inversely to the in-degree) is an indicator of centrality and defined as the percentage of outgoing relations of a node. It shows a superficially aggressive person. Additionally, two new indicators were proposed at recent research [47] . These two reveals over-extroversion, in contrast to the afore-mentioned indicators which do not take into account the relation between outgoing aggression (outdegree) and incoming aggression (indegree, katz, pagerank, authority). Namely, they consider the relation between targeting others and being targeted by others. Tables 1-3, basic descriptive information about the sample is presented. In Table 1 , a relatively balanced share of genders is observed while the relation of teachers to students is about 1/3. In Table 2 , though, the relation between female and male at the network from C to G is not so balanced. This produces the advantage of a gender-based dynamics which may intensify the network effect.
In Table 3 , a smooth increase of the students' age is observed through the networks, from A to G. This assures the research advantage of covering a wide range of age. This also happens in the case of teachers, whose age classes are also smoothly increasing.
Questionnaire
The participants answered a questionnaire consisted of two parts: 1) non-network variables (e.g. gender, age, economic situation, etc.), and 2) network variables based on the Greek version of Verbal Aggressiveness Scale [59] which consisted of eight items (e.g., "threats students" "makes negative judgments of ability"). Preliminary examination [59] 
Statistical Analysis
Visone (version 2.17) was used for the computation of several indicators (indegree, status, pagerank, authority, density, avg network degree). Also, the struc- 
Results and Discussion
Examples of Structures in Verbal Aggressiveness
In Figure 1 implies that the participant is student and the rectangle that is teaching staff.
At the top of the status hierarchy there can be either male or female nodes. This is a rough evidence that verbal aggressiveness is not strongly affected by the gender.
Also, the density varies among networks and seems to be correlated with the average degree of the network and with the ratio of in-degree to out-degree.
In Figure 2 a network is analyzed and visualized by different indicators. The structure of the networks does not seem to alter at least at the peak while at the bottom, there is a slight differentiation.
Relationship between Verbal Aggressiveness
In Table 4 the correlations among different indicators of underestimating of intelligence (item of verbal aggressiveness, selected as an example), age and gender are presented. The gender, as showed above on the basis of rough visual evidence mentioned above in Figure 1 , does not play any role in verbal aggressiveness while the higher age conctitute someone a target of aggressiveness in contrast to previous research results referring to Hgiher Education students [46] [48]. However, the age plays also no role idiosyncratically (IB) or strategically (PB).
In Table 5 , correlations between total verbal aggressiveness, age and gender. 
Typology of Verbal Aggressiveness Based on Incremental and Proportional Indicators
In Table 6 , a principal component analysis (PCA) is presented which was conducted on the nine items verbal aggressiveness (incremental behavior). The
Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, KMO = 0.69, and all KMO values for individual items were lower than 0.55, which is above the acceptable limit of 0.5 [60] . Bartlett's test of sphericity χ 2 (45) = 293.2, p < 0.001, indicated that correlations between items were sufficiently large for PCA. An initial analysis was run to obtain eigenvalues for each component in the data. Two components had eigenvalues over Kaiser's criterion of 1 and in combination explained 81.92% of the variance. Table 6 shows the factor loadings. The items that cluster on the same components suggest that component 1 represents a "Personal attack", component 2 "social exclusion".
In Table 7 Table 7 shows the factor loadings. The items that cluster on the same components suggest that component 1 represents a "Personal attack", component 2 "social exclusion".
Both indicators compare the outgoing with ingoing verbal aggressiveness. They indicate pure aggressiveness [47] . So the typology can reveal the strategies of a verbal aggressor. A verbal aggressor either attack to the victim's personality with a different pattern or simple try to exclude him from social surrounding.
Such typologies have also been proposed in previous research [41] [61].
Conclusions
Verbal aggressiveness is presented in all classes, but the structural features are differentiated. Regarding network structures density is an appropriate indicator for depicting the perceived verbal aggressiveness, so it is useful to apply several indicators (katz, pagerank, etc.). All indicators seem to be correlated with certain non-network variables, but different indicators reveal different properties and meanings. The social meaning of five tested indicators (katz, pagerank, authority, indegree, outdegree) seems to converge in the present study. Also, the new indicators (incremental and proportional behavior), appear to express the pure aggressiveness. Using a wide range of network metrics (indegree, katz, pagerank, authority) discloses a respectively conscientious range of types depicting distinct structures and behaviors. As for the typology of the incremental and proportional behavior two types were proposed: a) the "personal attack" that the verbal aggressor aims the victims' personality and b) social exclusion that the strategy is to exclude the victim from the social surrounding.
Especially typologies seem to be practically useful for classifying or recognizing particular types of students more precisely and clearly. Such discrete types can thus be criteria for pedagogic planning and orientation of the teaching staff while the irrelevance of gender can help deconstruct prejudices (e.g. about the peacefulness of female students or the distinct aggressiveness of the male ones).
Thus, the application of such mathematical application in the analysis of class relations using the particular indicators seems to create the expected added value.
Certain challenges for future research are to propose more elaborated network indicators for depicting more deep-rooted structures. Extensive focus groups and in-depth interviews with students and teaching staff can enable a deeper understanding of the quantitative results. A larger sample from more regions or other countries would also be conducive to a comparable analysis.
